Analysis of the mitochondrial 12S rRNA gene supports a two-clade hypothesis of the evolutionary history of scleractinian corals.
Scleractinian corals have long been assumed to be a monophyletic group characterized by the possession of an aragonite skeleton. Analyses of skeletal morphology and molecular data have shown conflicting patterns of suborder and family relationships of scleractinian corals, because molecular data suggest that the scleractinian skeleton could have evolved as many as four times. Here we describe patterns of molecular evolution in a segment of the mitochondrial (mt) 12S ribosomal RNA gene from 28 species of scleractinian corals and use this gene to infer the evolutionary history of scleractinians. We show that the sequences obtained fall into two distinct clades, defined by PCR product length. Base composition among taxa did not differ significantly when the two clades were considered separately or as a single group. Overall, transition substitutions accumulated more quickly relative to transversion substitutions within both clades. Spatial patterns of substitutions along the 12S rRNA gene and likelihood ratio tests of divergence rates both indicate that the 12S rRNA gene of each clade evolved under different constraints. Phylogenetic analyses using mt 12S rRNA gene data do not support the current view of scleractinian phylogeny based upon skeletal morphology and fossil records. Rather, the two-clade hypothesis derived from the mt 16S ribosomal gene is supported.